Objective. High rates of co-occurring smoking and chronic pain are observed in the veteran population. Individuals who smoke and have chronic pain report lower self-efficacy to quit and are less successful in their attempts. Design. In this pilot study, we assess the feasibility of a telephone-delivered intervention designed to integrate evidencebased smoking cessation and pain management components in a way that allows patients to understand the interplay between the two while attempting to have them build off each other and develop coping skills to address both concerns. Patients. Study participants (N ¼ 7) were veterans who received primary care in the VA Healthcare System and reported current smoking and a worst pain intensity score of 4 or greater. Intervention. A five-session telephone intervention was delivered over eight weeks. Participants completed a survey at baseline and 10-week follow-up. Outcome Measures. Feasibility was assessed by examining engagement with the intervention. Results. Four out of seven participants completed all five sessions. Two out of seven veterans reported quitting smoking, and five out of seven reported clinically meaningful improvements in pain intensity and functional interference. Conclusions. Insights gained from this study were used to modify an intervention being examined in a randomized controlled trial to test its effectiveness on both smoking and pain outcomes.
Introduction
Cigarette smoking is the leading cause of preventable death in the United States, and military service is a risk factor for smoking [1] [2] [3] . Although 43% of the US population has ever smoked, more than 68% of veterans receiving Veterans Health Administration (VHA) care report being current or past smokers [4] . Additionally, Gierisch et al. [5] found that 45% of veterans deployed in support of recent conflicts reported current smoking. In light of these rates, and because smoking cessation can substantially decrease morbidity and mortality, especially among those with chronic illnesses, cessation efforts are of major importance within the VHA [6] [7] [8] .
Veterans with chronic pain may be particularly worthy of efforts to focus smoking cessation resources. Research suggests that in excess of 50% of male VHA patients report pain conditions, and these rates may be higher for women [9, 10] . Additionally, the rates of painful musculoskeletal conditions escalate significantly each year following separation from military service [11] . Among veterans, approximately 40-50% of those reporting chronic pain are current smokers [12, 13] .
Smoking is associated with the onset and course of many painful chronic conditions such as neuropathic pain, psoriasis, and musculoskeletal disorders such as lower back pain [14] [15] [16] [17] [18] . It is also associated with greater pain intensity and pain-related functional interference among persons with pain [19, 20] , including veteran populations [13] . In fact, one study suggested that veterans who reported smoking to cope with pain experienced worse pain outcomes relative to veterans who smoked but did not report it as a pain coping strategy and veterans who did not smoke [12] . Moreover, a recent study found that smokers with chronic pain reported lower self-efficacy to quit and less success with quit attempts [21] . This may be, in part, due to recent evidence suggesting that nicotine may provide a temporary reduction in pain [22] .
The high rates of co-occurring smoking and chronic pain observed in the veteran population, coupled with the deleterious pain and smoking outcomes identified in smokers with pain, suggest that integrating treatment for smoking cessation and chronic pain may be warranted. In this study, we assess the feasibility of a five-session telephone-delivered intervention designed to integrate evidence-based smoking cessation and pain management components in a way that allows patients to understand the interplay between the two while attempting to have them build off each other and develop coping skills to address both concerns.
Theoretical Models Underlying Comorbid Smoking and Pain
In a conceptual synthesis, Ditre and Brandon postulated a mutual maintenance model of pain and smoking wherein biopsychosocial factors associated with each contribute to a positive feedback loop of more pain and increased smoking [23, 24] . Pain-related anxiety, defined as fear and avoidance of pain, has also been identified as a salient barrier to cessation in smokers with pain. Specifically, pain-related anxiety has been identified as a trigger to smoke; it was also associated with diminished self-efficacy to make a quit attempt [25] and has been reported as a reason for failing to maintain abstinence [26] . Research also seems to suggest that smokers with pain may be less engaged with and/or less responsive to pain rehabilitation programs when compared with nonsmokers [26] . In a three-week pain rehabilitation program, 24% of current smokers dropped out compared with 10% of former smokers and 13% of never smokers [26] .
Rationale for Developing an Integrated Intervention for Smoking Cessation and Pain
Recently, efforts to address multiple behavior changes via a single intervention have gained traction [27] [28] [29] . In their rationale for an integrated intervention for chronic pain and PTSD, Otis et al. [29] described several issues with traditional sequential or parallel approaches to the treatment of dual disorders. In the case of sequential treatment, there is potential for the untreated disorder to complicate treatment of the other disorder or for disagreement to emerge about which condition claims priority. By contrast, parallel treatments often evidence poor collaboration among providers, which may reduce the efficacy of the respective interventions or prompt a diffusion of responsibility [29] . Incorporation of two treatment methodologies within a single intervention has the potential to eliminate many of the limitations presented in the previous two approaches. Indeed, integrative approaches that draw attention to mutually reinforcing factors across the two conditions could be particularly motivating for patients. For example, in the case of smoking and pain, sedentary lifestyles that often accompany pain may facilitate smoking as people may be more apt to smoke in the places they rest the most (e.g., a comfortable chair). Likewise, fear of movement, which is commonly cited by those with pain, may hinder efforts to reduce environmental cues associated with smoking via reluctance to engage in alternative activities.
Hooten et al. [30] initiated a pilot study integrating material describing the connection between pain and smoking while directly addressing smoking cessation (e.g., establishing a quit plan, nicotine withdrawal). In this pilot, 20% of the 60 patients enrolled in the integrated cognitive behavioral therapy (CBT) condition were abstinent from smoking, whereas none of the controls achieved abstinence at the six-month follow-up (P ¼ 0.02) [30] . In addition to a higher quit rate, the CBT group demonstrated an increase in self-efficacy, along with decreases in pain severity and pain-related anxiety relative to controls. A second group of investigators identified and addressed barriers to smoking cessation in a sample of rheumatoid arthritis (RA) patients [31] [32] [33] by providing education about the link between smoking and RA, incorporating a heavy emphasis on pain management strategies, offering resources to promote exercise (including a pedometer), prompting discussions of goal setting and alternative coping strategies to manage cravings/stress, and providing support via interactions with the interventionist. In their randomized pilot, 26% (5/19) of participants were abstinent in the intervention arm at six months.
Smoking Cessation Options in the VHA
Nearly 70% of veterans who smoke want to quit [34] , and 96% of VHA facilities offer some form of smoking cessation programs [35] . Currently, most VHA medical centers offer specialty-based smoking clinics to promote cessation. Likewise, Though specialty care is highly efficacious, its impact is limited by extremely low attendance (6-14%) [36, 37] . Although the VHA removed co-pays for smoking cessation visits and expanded access to nicotine replacement therapy (NRT) [38] , other barriers persist, including travel logistics, scheduling conflicts, workrelated concerns, and disability [5] . Veterans with chronic pain may have even greater challenges and lower motivation to access intensive in-person smoking cessation services offered through the VHA. Thus, in addition to tailoring treatment for this population, efforts to improve the reach of these enhanced smoking cessation interventions by removing barriers that limit access are equally critical to optimizing cessation rates. Proactive telephone counseling is one way to significantly increase the reach of intensive smoking cessation interventions [39, 40] . Of relevance, Heapy and colleagues demonstrated that an automated, phone-based pain selfmanagement intervention was no less effective than inperson treatment in veterans with chronic back pain [41] .
Addressing smoking cessation and pain management concomitantly has the potential to provide smokers with chronic pain the requisite coping skills to navigate the smoking cessation process and manage the associated anxiety-related cues that interfere with efforts to quit while increasing confidence in their ability to quit. Accordingly, the present investigation represents an effort to develop a five-session integrated CBT intervention to enhance smoking cessation in veterans with clinically meaningful pain while simultaneously addressing reach by delivering this intervention via telephone. The format of the proposed intervention is designed to be brief (five sessions), easily accessible (delivered via telephone), and transportable, to reduce physician burden and optimize reach. The narrative that follows describes the development of the intervention and a pilot study to examine feasibility.
Methods

Development of the Integrated CBT Intervention
This protocol was discussed, developed, and refined by soliciting feedback from investigators with extensive experience in chronic pain or smoking cessation and behavioral interventions. Several active elements included in CBT for chronic pain share commonality with smoking cessation protocols (e.g., relaxation, exercise, distraction, pleasant activities, and thought restructuring).These strategies were selected to maximize generalizability to both concerns and to help participants understand potential contingencies between pain and smoking. Additional critical smoking cessation components were included (e.g., motivation to quit, setting a quit date, preparation to quit activities, nicotine cessation education, referrals for NRT). Finally, each session allowed time for goal setting around implementation of skills and quit activities (see Table 1 for an outline of content). Other topics discussed and resolved during weekly co-investigator meetings included the number of sessions required to complete the intervention (five), the length of time for each session (30 minutes), how often participants should meet with their counselor (weekly), and the order in which topics would be introduced to participants. The study protocol was approved by the local institutional review board before study start.
Recruitment
Potentially eligible veterans were identified using an electronic health record search for currently smoking patients with pain intensity ratings indicative of at least moderate severity (4 on the 0-10 numeric rating scale) [42] at two or more primary care visits during fiscal year 2014. Optout recruitment letters and an informational consent were sent to veterans describing the study and inviting their participation. Those who did not opt out within the specified seven-day window were contacted by the study staff via phone to assess interest in participation and eligibility. Provider referrals were also used as a recruitment strategy.
Veterans were required to meet the following criteria to participate: 1) be enrolled in VHA for care, 2) report a worst pain intensity score of 4 over the preceding week during a telephone-administered Brief Pain Inventory [43] , and 3) be currently smoking (minimum of seven cigarettes in past seven days) with plans to quit in the next 30 days. Veterans were excluded if chart review revealed they were psychiatrically unstable (e.g., actively psychotic, intoxicated, demented), pregnant, or terminally ill. Veterans were also excluded if they did not have access to a phone, could not speak English, or were severely hearing or speech impaired. Informed consent was obtained from all enrolled veterans.
Procedure
Following telephone consent, veterans completed a baseline survey via telephone, were scheduled for their first telephone counseling session, and were sent a participant booklet that included handouts to supplement session content and skill practice logs for use between sessions. Veterans had eight weeks from the date of their enrollment and baseline survey to complete the five-session intervention with a doctoral-level clinical psychologist. Ten weeks postbaseline, study staff contacted participants by telephone to complete a follow-up survey to determine their postintervention smoking and pain status and assess their impressions of the intervention. Veterans received a $25 incentive for the follow-up survey.
Measures
Demographic Information
During the baseline interview only, participants provided information about their age, race, ethnicity, gender, educational attainment, marital status, employment status, height, and weight.
Feasibility Measures
The number of potential participants contacted, the number who agreed to participate, reasons for refusal, and the number of sessions attended were tracked.
Impressions of the Intervention
At follow-up, participants were asked about the influence of counseling calls on their thoughts about quitting smoking and the influence of the phone calls on their confidence to take steps toward quitting smoking, where 1 is "not at all" and 7 is "a great deal."
Smoking Status and Pain Measures
Chronic Pain During chart review, patients were determined to have chronic pain if they had persistent pain intensity (4) for more than three months [43] .
Brief Pain Inventory-Short-Form (Pain Intensity and Pain Interference) During the baseline and follow-up interviews, participants completed the Brief Pain Inventory-Short-Form [44] . Pain intensity over the past seven days was averaged over four items-worst, least, current, and average-each based on an 11-point numeric rating scale (NRS; 0-10), where higher scores reflect worse pain, to create a pain severity composite score. The functional interference subscale consists of seven items measuring self-rated pain interference related to various domains of functioning. Respondents rate how much pain has interfered with these aspects of their lives in the past seven days on scales of 0 (does not interfere) to 10 (completely interferes) points.
Pain Anxiety Symptoms Scale
The 20-item scale asked veterans to rate the frequency of fearful and anxious responses to pain such as "I think that if my pain gets too severe, it will never decrease" and "When I feel pain I am afraid that something terrible will happen." Responses on each item ranged from 0 (never) to 5 (always) (alpha ¼ 0.96) [45] .
Cigarettes Smoked in the Last Week
At baseline, participants were asked to report how many cigarettes they smoked in the last week.
Point Prevalent Abstinence
At follow-up, participants were asked whether they had smoked a cigarette, even a puff, in the past seven days. Point prevalence outcome measures are commonly used in the assessment of smoking cessation outcomes [46] [47] [48] . Previous research has supported the concordance of self-reported smoking and biochemical samples of smoking [49] .
Time Since Last Cigarette
At follow-up, veterans were also asked to report the amount of time that had lapsed since their last cigarette.
Data Analysis
In addition to reporting feasibility data, quantitative analyses were used to calculate the proportion of veterans who reported quitting smoking post-treatment and to examine pre-post changes in pain outcomes (intensity, functional interference, pain-related anxiety). Because this was a small investigation, a responder analysis was conducted to determine the proportion of patients who evidenced a clinically meaningful reduction in pain outcomes using recommendations established by the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT). Specifically, a 30% reduction in pain intensity and a one-point reduction in pain interference were classified as clinically meaningful [50] . Effect size was not calculated secondary to concerns about reliability given the small sample.
Results
Description of Pilot Participants and Feasibility Analyses
Of the 28 veterans who were assessed for eligibility, nine were determined to be ineligible. The most common reason for ineligibility was a lack of interest in quitting in the next 30 days. An additional 11 veterans declined participation because they were too sick to participate or not interested in the research study. Eight interested and eligible veterans were consented via phone and included in the pilot (Figure 1) . One participant was medically withdrawn before completing any sessions secondary to being diagnosed with a terminal illness after enrollment. Data for this participant are not included in the collective analyses. Of the seven remaining participants, four completed all five sessions, one attended one session, and two attended none. Examples of reasons for not engaging in the counseling sessions included receiving a new diagnosis of cancer requiring multiple treatments and chronic mental health issues. Five of the seven participants reported using NRT to assist with their quit, including both of the individuals who failed to engage with the counseling sessions.
Participants were all male, ranging from age 43 to 71 years; three were African American, and four were Caucasian ( Table 2 ). The majority (86%) of participants reported chronic pain.
Average cigarettes smoked per week at baseline ranged between eight and 200, with an average (SD) of 71.3 (73.70) and a median of 40 (Table 3) . Worst pain intensity at baseline ranged from 4.00 to 10.00 with an average of 7.42 (1.98), and the pain severity composite score at baseline ranged from 2.75 to 7.33, with an average of 5.62 (1.48). The range of pain interference scores at baseline was 3.86 to 9.43, with an average of 5.90 (2.36) . With respect to pain-related anxiety, the range of scores was 16 to 52 (maximum possible ¼ 100), with an average of 38.29 (10.90). 
Impressions of Counseling Sessions
Participants who completed at least one counseling session (N ¼ 5) were asked to report their impressions of the calls. Participant responses to a question assessing the influence of phone calls on their thoughts about quitting smoking averaged (range) a 5.75/7.00 (4.00-7.00), where 7 reflects "very confident." In response to the second question assessing the influence of the phone calls on confidence to take steps toward quitting smoking, the average response (range) was 6.00/7.00 (4.00-7.00).
Pre-Post Assessments from Pilot Participants
Smoking Outcomes at the Follow-up Survey 7 Day Point Prevalence. A total of two out of seven participants (29%) reported quitting smoking at follow-up; both were treatment completers (Table 3) .
Time Since Last Cigarette. Two of seven participants reported being abstinent for one month or longer; they were both completers.
Pain Outcomes at the Follow-up Survey Pain Intensity. The mean reduction in the pain severity composite score across all seven participants was 2.08 points (SD ¼ 1.17, minimum ¼ 0.0, maximum ¼ 3.25), and five out of seven participants evidenced a clinically meaningful reduction in pain intensity (>30%). Among treatment completers, the mean reduction in pain intensity was 2.06 (SD ¼ 0.72, minimum ¼ -1.00, maximum ¼ -2.50), and three out of four evidenced a clinically meaningful reduction (>30%).
Pain Interference. 
Discussion
Findings from the pilot study support the potential usefulness of the integrated treatment for co-occurring smoking and chronic pain with respect to feasibility and treatment response. Chronic pain and smoking are highly prevalent issues among US veterans, and pain is thought to be a barrier to successful quit attempts [4, 9, 10, 13, 25, 26] . Accordingly, it may be appropriate to target smokers with chronic pain with enhanced cessation interventions. Overall, we enrolled 42% of eligible patients, suggesting that the study is feasible. The enrollment rate is similar to rates observed in the pilots conducted by Hooten et al. [30, 39] and Aimer et al. [33, 36] and higher than in a randomized behavioral smoking cessation trial conducted in veterans, where the enrollment rate was 32% [51] . Efforts to highlight connections between smoking and pain during recruitment might yield greater enrollment rates.
Of the five participants who engaged in at least one full session of the intervention, all but one completed the full five-session protocol, suggesting that the content was unlikely to be the reason the remaining participants failed to engage. It is important to note that the current 57% completion rate is noticeably lower than the 93% completion rate observed in a prior civilian investigation [30] but is consistent with a study of veterans in which 56% completed a three-session smoking cessation protocol [51] .
The combined intervention targeting both smoking cessation and pain treatment was encouraging. With regard to smoking cessation, 29% of those participating obtained a seven-day point prevalence abstinence. These results, while preliminary, are comparable to previous smoking cessation interventions targeting smoking and pain, in which 26-30% of participants with pain quit smoking [30, 33] , and they surpass the 20% quit rate observed in a chronically ill veteran sample (e.g., nonpain-specific) [52] . Of additional note, three of four of completers in the current pilot reported reductions in pain intensity that ranged from 36% to 90% and reductions in pain interference that ranged from 52% to 100%. Owing to the small sample size, it was not appropriate to calculate effect sizes, so these could not be directly compared with the findings of Hooten et al., Aimer et al., or with larger meta-analyses examining improvements in these outcomes following engagement in standalone CBT for chronic pain [53] . However, the overall improvements in pain intensity and interference observed among the four completers surpass IMMPACT recommendations for clinically meaningful change, suggesting that this intervention may also be efficacious in improving pain outcomes [50] . It is worth noting that two of three noncompleters achieved a clinically meaningful improvement in pain intensity, and their mean improvement in the pain severity composite score was similar to that observed among the completers (M ¼ 2.11 noncompleters vs M ¼ 2.06 completers). Notably, all three noncompleters self-reported NRT use, whereas only two completers did. In light of data suggesting that nicotine may be associated with a temporary reduction in pain [22] , it may be the case that use of NRT promotes improvements in pain outcomes in smokers with pain. Further investigation is warranted to examine this possibility.
Despite these promising results, it is advisable to interpret the results with caution due to the small sample size, the descriptive nature of the results, the gendered makeup of the sample (all male), and the single-arm design. The CBT intervention was developed and delivered by one provider. A larger randomized controlled trial (RCT) is currently underway to follow up on the success of this pilot study and to rigorously evaluate the effectiveness of this innovative treatment. If the results of the RCT indicate that the integrated intervention is an effective approach for reducing smoking and improving pain among veterans with co-occurring tobacco use and chronic pain, future research might investigate how to make the intervention more widely available to veterans both within and outside of the VHA.
